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Abstract: In this study, silane-crosslinked organic/inorganic composite membranes were prepared by simultaneous irra-
diation grafting of binary monomer mixtures (styrene and 3-(trimethoxysilyl)propyl methacrylate (TMSPM)) with var-
ious compositions onto a poly(ethylene-alt-tetracthylene) (ETFE) film and followed by sol-gel processing and sulfonation
to provide a silane-crosslinked structure and a proton conducting ability, respectively. The Fourier transform infrared
spectroscopy (FTIR) and thermo gravimetric analysis (TGA) were utilized to confirm the crosslinking of ETFE-g-PS/
PTMSPM films. The prepared membranes with similar ion exchange capacity but a different TMSPM content were
selected and their membrane properties were compared. The ETFE-g-PSSA/PTMSPM membranes were characterized by
water uptake, dimensional stability, and proton conductivity after sulfonation. The membrane electrode assemblies
(MEA) of the prepared membranes were fabricated and their single cell performances were measured.

Keywords: radiation, grafting, poly(ethylene-co-tetrafluoroethylene), silane-crosslinking.
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Table 1. Characterization of Crosslinked ETFE-g-PSSA/
PTMSPM Membranes Prepared with Different Ratios of
St/'/TMSPM

Samples name IEC” DOG® WU° DCY
(meq/g) (%) (%) (%)

StYTMSPM 10/0 (v/v) 2.17 47.7 69 55
SYTMSPM 7/3 (vIv) 2.13 68.2 81 65
SYTMSPM 5/5 (v/v) 2.04 73.0 64 52

“lon exchange capacity. *Degree of graft. “Water uptake. “Dimensional
change.
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Figure 1. FTIR spectra of ETFE film, ETFE-g-PS/PTMSPM film
and silane-crosslinked ETFE-g-PS/PTMSPM film (bottom spectra are
expanded for clarification).
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Figure 2. TGA thermograms of the prepared membranes before and
after silane crosslinking (a) ETFE-g-PS/PTMPM 7/3 (v/v); (b)
crosslinked ETFE-g-PS/PTMPM 7/3 (v/v); (c) ETFE-g-PS/PTMPM
5/5 (v/v); (d) crosslinked ETFE-g-PS/PTMPM 5/5 (v/v).
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Figure 3. Stress-strain curves of crosslinked ETFE-g-PSSA/PTM-
SPM membranes prepared with different TMSPM contents.
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Figure 4. Effect of temperature on the proton conductivity of
crosslinked ETFE-g-PSSA/PTMSPM membranes prepared with dif-
ferent TMSPM contents.
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